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JP2001-352299A discloses a transceiver comprising: a transmitter antenna 
positioned near an electric field transmission medium to induce an electric field at 
the electric field transmission medium; a level conversion means for controlling 
level of transmitted information provided to the transmitter antenna to induce an 
electric field in response to information to be transmitted; a receiver antenna 
positioned near the electric field transmission medium to receive the electric field 
induced at the electric field transmission medium; an electro-optical crystal for 
receiving the electric field induced at the electric field transmission medium; a 
laser for irradiating laser light to the electro-optical crystal; polarization detection 
optical means for converting change in polarization of the laser light into change 
in intensity of the laser light; photo-detecting means for converting the change in 
intensity of the laser light into change in intensity of an electric signal; and output 
means for outputting the electric signal. 
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Partial Translation of JP2001-352299A 
[0025] 

[Preferred Embodiment of the Invention] 

A preferred embodiment will be described with reference to the figures. 
Fig. 1 is a block diagram showing a circuit configuration of a transceiver in 
accordance with an embodiment of the present invention. Transceiver 1 shown 
in Fig. 1 is connected to wearable computer 3, and relays data to computer 3 
through living body 5. To communicate data through living body 5, transceiver 1 
employs a signal measurement system on an internal node of an integrated circuit 
and signal detection technology by an electro-optical method using laser light used 
for wave measurement system on a print board and an electro-optical crystal as 
disclosed in, for example, Japanese Patent Application Laid-Open Publication 
Nos. 5-72299, 6-94807, and 8-262117. 
[0026] 

The transceiver shown in Fig. 1 has I/O circuit 11 for inputting and 
outputting data to and from computer 3. The transceiver provides to level 
conversion circuit 15 data received from computer 3 through I/O circuit 11. 
Level conversion circuit 15 amplifies amplitude level of the received data. I/O 
circuit 11 may be, for example, an I/O circuit corresponding to Ethernet 
(registered trademark) widely used for LANs (Local Area Networks). 
[0027] 

Level conversion circuit 15 is a component of level control means for 
controlling amplitude of data from I/O circuit 11. More specifically, level 
conversion circuit 15 amplifies the amplitude of data to voltage signal of 1-30 V, 
in response to a distance in living body 5. The level of the amplified voltage 
signal depends on length of the communication path in living body 5. For 
example, the level of the amplified voltage signal is 5 V in a case of short range 
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about 20 cm such as from a fingertip to a wrist, and the level of the amplified 
voltage signal is 30 V in a case of long range about 1.5 m such as from one wrist 
to the other wrist. 
[0028] 

Data signal amplified by level conversion circuit 15 is provided to 
transmitter antenna 18 through buffer circuit 17. Thus, an electric field is 
induced in living body 5. Insulator 20 prevents current passing from buffer 
circuit 17 to living body 5 through transmitter antenna 18, and also prevents 
allergy caused by touching metal of transmitter antenna 18 to living body 5. 
Buffer circuit 17 has a function to stabilize data provided from level conversion 
circuit 15 to transmitter antenna 18 by preventing the data from changing in 
response to factors including load capacitance of insulator 20 and living body 5. 
Buffer circuit 17 is a stabilization means of the present invention. 
[0029] 

The electric field induced in living body 5 from transmitter antenna 18 
through insulator 20, passes through living body 5, and is received by receiver 
antenna 19 of the other transceiver 1 mounted on another part of living body 5. 
The electric field is provided to electro-optical crystal 27 of receiver part 25 in 
transceiver 1. Laser light is irradiated to electro-optical crystal 27from laser 31 
through polarization detection optical system 29. Laser 31 outputs laser light 
under the control of laser driver 33. 
[0030] 

As shown in Fig. 2, a surface of electro -optical crystal 27 to which the 
laser light from laser 31 is irradiated, is covered with antireflection coatings 51. 
Furthermore, the other surface is covered with dielectric mirror 53. Thus, the 
laser light incident through antireflection coatings 51 is reflected by dielectric 
mirror 53, and is output through antireflection coatings 51. 
[0031] 
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When the electric field is provided to electro-optical crystal 27, the 
refractive index of electro-optical crystal 27 changes in accordance with the 
Pockels effect, a linear electro-optical effect. In this case, when laser light is 
irradiated to electro-optical crystal 27, polarization of the laser light changes. 
[0032] 

The laser light whose polarization has changed is provided to polarization 
detection optical system 29. The change of refractive index of the laser light is 
converted to change of intensity of the laser light. As shown in Fig. 3, 
polarization detection optical system 29 has two polarization beam splitters 29a 
and 29d, Faraday device 29b, X/2 wavelength filter 29c, and X/4 wavelength filter 
29e. Laser light reflected by polarization beam splitters 29a and 29d are incident 
to photo-detector 35 having photo detecting device 35a and 35b. 
[0033] 

Photo -detector 35 converts the change of intensity of the laser light into the 
change of intensity of an electric signal. The output electric signal is output to 
filter 39 after being amplified by low noise amplifier 37 because the output 
electric signal is weak and its S/N ratio is low. Filter 39 is, for example, a low 
pass filter, a band pass filter, or a high pass filter. Filter 39 omits noise from the 
electric signal. The output signal is shaped by wave shaping circuit 41 to 
conform with the level of I/O circuit 11. The output signal is provided from I/O 
circuit 11 to computer 3. 
[0034] 

Switch 43 controls timing of transmitting and receiving data. When 
transmitting data, switch 43 turns on level conversion circuit 15 to operate 
transmitter part 13 and turns off laser driver 33 to inactive receiver part 25. 
When receiving data, switch 43 turns off level conversion circuit 15 to inactive 
transmitter part 13 and turns on laser driver 33 to operate receiver part 25. 
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